Abstract Growing concern over sustainability
Introduction
Fisheries management to date has often been ineffective, since it has focused on maximizing the catch of a single-target species while ignoring habitat, predators and prey of the target species as well as other ecosystem components and interactions (Pikitch et al., 2004) . Therefore, in order to maintain ecosystem quality and sustaining associated benefits, the ecosystem-based fishery management (EBFM) has been proposed as a holistic approach to a more suitable management of ecosystems. Among the ecological interactions in the EBFM approach, trophic level balance should be considered (Gislason et al., 2000; Busch et al., 2003) . Moreover, in that ecological approach the influence of environmental parameters in the components and/or processes within the ecosystem should be also considered.
The moderate-sized incirrate octopod Eledone cirrhosa (Lamarck, 1798) inhabits continental shelf and slope ecosystem of the north-western Atlantic and the Mediterranean Sea (Belcari et al., 2015) . This species is mainly caught in a multispecies trawling fishery targeting mainly hake, megrim, Norway lobster and monkfish. The fishing activity is carried out between 200 and 800 m depth. Landings of E. cirrhosa reached an annual average of 1,634 t in the last 10 years in NW Iberian Peninsula (pescadegalicia.com) and show a strong seasonality, in accordance with the reproductive cycle of the species, which reproductive event takes place mainly in springsummer, with a peak in May-June (Regueira et al., 2013) . Thus, landings decrease as breeding season progresses (pescadegalicia.com), mostly due to postreproductive dead of adults. E. cirrhosa is mostly harvested for human consumption, although it can be discarded in some cases.
North-west Iberian Peninsula is located on the north-eastern boundary of the North Atlantic subtropical gyre, where a seasonal upwelling event takes place during spring-summer months (Wooster et al., 1976; Bakun & Nelson, 1991) . This atmosphericoceanographic event is more frequent and intense along the western coast than in the northern one and, in consequence, the area studied in the present paper represents a gradient with respect to prevailing oceanographic conditions, which consequently affect local productivity (Á lvarez et al., 2010) , and therefore prey availability.
Until present, NW Iberian multispecies trawling fishery has been managed focusing on maximizing the catches of hake, which is the most commercial valuable species. Nevertheless, assessing this resource to obtain its Maximum Sustainable Yield (MYS) is being a challenge still not suitably achieved (ICES WGHMM, 2013) . That negative results have also occurred with other European marine resources. For that reason common fisheries policy (CFP) recently warned to undertake a fishing assessment management centred in the ecosystem instead of in a single-target species (http://ec.europa.eu/fisheries/cfp/index-_en. htm). We echoed this warning and, in consequence, we tackled studying the spatial and temporal variability of the dietary regime of E. cirrhosa as well as the effect of some ontogenetic and environmental factors affecting such variability. This approach has considered two aspects. First, as important ecosystem components, cephalopod populations and their fluctuations directly influence population dynamics of both higher predators and their own prey (Pierce et al., 2008) . Second, that our knowledge on biotic communities, trophic web and the influence of environmental conditions in the continental shelf and slope ecosystem of the NW Iberian Peninsula is very scarce and geographically fragmented (Serrano et al., 2011) , which connote that the application of an EBFM in the marine realm is far from being applied.
Additionally, the present study would be of interest for aquaculture, which is increasing in the last decade (FAO, 2014) . Despite that cephalopods have high rates of growth and food conversion, which for aquaculture translates into short culture cycles, and in addition they have high ratios of production to biomass and high cost-effectiveness, culturing is still in its infancy (Iglesias et al., 2014) . Biological traits and captive experiments carried out to date with E. cirrhosa (Mangold et al., 1971; Boyle, 1981; Boyle & Knobloch, 1984) showed that this octopus species satisfies all requirements to be considered a potential resource for culture with experimental and/or commercial purposes. Nevertheless, octopod nutrition is one of the biggest challenges for developing culture techniques, since it constitutes a key factor for proper growth and survival under captive conditions (Navarro et al., 2014) . In consequence, the results obtained in the present paper could be considered a relevant first step to explore E. cirrhosa as a suitable species for culture.
There are some problems when visually characterizing the diet of E. cirrhosa, mainly because hard parts of their prey, which are usually necessary for identification, are torn into small pieces and often rejected. It has also been observed that rapid digestion means that many specimens have little or no food in their stomachs (Boyle & Rodhouse, 2005) . Another major limitation is that stomach contents represent the last feeding events with no indication of long-term dietary habits. Despite these problems, there is a considerable amount of information on the trophic relationships of cephalopods that has been collected using conventional visual analysis of the stomach contents of specimens from fisheries, laboratory studies and analyses of prey remains around middens in the case of some coastal octopods (Nixon, 1987; Mather, 1991) . Among the other methodologies used in cephalopod dietary studies (e.g. stable isotopes analysis, lipid signature or DNA sequencing), only serological analysis has been used to identify prey in E. cirrhosa. Using this technique, Boyle et al. (1986) demonstrated that E. cirrhosa from Scottish waters preys on several crustacean species. However, the method is too expensive to be used to identify all prey (Boyle & Rodhouse, 2005) .
Available dietary information concerning wild E. cirrhosa point out that this species mainly preys on decapod crustaceans, mostly alpheids and brachyurans, although molluscs and the eggs of other cephalopods have also been reported as prey to a lesser extent in the Mediterranean (Sánchez, 1981; Moriyasu, 1984; Auteri et al., 1988; Ezzeddine et al., 2012) . Cannibalistic behaviour has also been reported (Moriyasu, 1981; Guerra, 1992) . No detailed studies on the diet of this species in the Atlantic exist, although studies with a more general approach support the predominance of crustaceans (Boyle, 1986) .
Moving on to other issue, advances in statistical modelling have facilitated increasingly sophisticated approaches in ecological surveys that study the effects of multiple explanatory variables and their interactions on a dependent variable. These analyses are becoming more frequent for modelling processes in cephalopods with diverse objectives, including foraging behaviour (Pierce et al., 2008) . Thus, Leite et al. (2009) used Multinomial Logistic Regression (MLR) to assess relationships between individual (Octopus insularis size) and environmental (e.g. depth, substrate) variables and the occurrence of the three main foraging behaviours and also to assess the effects of the previously mentioned variables in addition to the swimming and moving behaviour on the four main body patterns. As far as we know, this is the only case in which this technique has been used in cephalopod dietary studies.
The aim of this paper is to provide a comprehensive view of the role of E. cirrhosa in the marine trophic web through the identification of its dietary regime in Atlantic Iberian waters, based on both visual and genetic identification of the gut contents from wildcaught animals as well as checking possible effects of some ontogenetic and environmental factors on the dietary composition using MLR.
Materials and methods
A total of 2335 specimens of E. cirrhosa were obtained from commercial landings in Atlantic Iberian waters. Samples were acquired between February 2009 and February 2011 in Burela's port (northern Galician fishing ground; NG), Ribeira or Bueu ports (west Galicia fishing grounds; WG) and Aveiro (western Portuguese fishing ground; WP) (Fig. 1) . All specimens were sexed, and body weight (BW) was measured to the nearest g. The macroscopic maturity scale of Inejih (2000) was adapted to assign a specific maturity stage to each individual. For males, this scale was as follows: I: immature, II: maturing, III: prespawning, with some spermatophore in Needham's sac, and IV: mature, fully developed spermatophore; and for females: I: immature, II: maturing, III: prespawning, IV: mature and V: post-spawning. Four size classes were considered (S1: 0-250 g, S2: 251-500 g; S3: 501-750 g and S4: [750 g) for Emptiness Index (EMI) comparisons. On the basis of the atmosphericoceanic seasonality described in the area (Bashmachnikov et al., 2015) and in order to determine whether there were any difference in diet between seasons, samples were grouped into two intervals: ''warm season'' (April to September) and ''cold season'' (October to March). Stomachs were preserved in 70% ethanol until further examination in the laboratory. Stomachs and their contents were weighted separately to the nearest 0.01 g. Stomach content was filtered through a 300 lm mesh to remove silt and organic detritus that would hinder identification of the remaining contents. Hard structures, namely otoliths, fish vertebrae and jaws, pedunculated eyes, traces of chelae and other hard pieces of the body of crustaceans, echinoderm ossicles, pieces of shells of molluscs or traces of cephalopod beaks and radula, were identified to the lowest possible taxon by means of available bibliography (Bouvier, 1940; Perrier, 1954; Zariquiey, 1968; González-Gurriarán & Mendez, 1986; Guerra, 1992; Watt et al., 1997; Tuset et al., 2008) . All remains were counted, and minimum number of items was estimated for each stomach. In the case of no quantifiable material present, minimum number of items was recorded as one.
A subset of 21 samples of no identifiable tissues was randomly caught from the stomachs of 20 individuals. Tissue samples were labelled, fixed with 95% ethanol and stored for genetic analysis. Genomic DNA was extracted from each tissue sub-sample by homogenization and digestion using NucleoSpin Ò tissue extraction kit, following manufacturer's instructions. Absorbance ratio at 260/280 nm was used to assess the purity of the extracted DNA, with values from 1.8 to 2 representing highly purified DNA (Gallagher & Desjardins, 2006) . Cytochrome c oxidase subunit I (COI) was amplified using HCO and LCO universal primers (Folmer et al., 1994) . Cycling conditions were as follows: initial denaturation at 94°C 1 min, followed by 39 cycles of denaturation at 94°C for 15 s, annealing for 30 s at 48°C, extension at 72°C for 45 s and final elongation for 7 min at 72°C. Reaction mix was composed of 1,5 ll MgCl 2 , 2,50 Buffer 10x, 0,2 ll dNTP (10 mM), 0,50 ll of each primer (10 lM), 0.13 ll Roche Applied Science Taq DNA polymerase (5 U/ll), 1 ll of DNA and distillate water until 25 ll. 2 ll of each PCR product was checked on 1.5% agarose gels. Those that present a clear band of expected size were clean using USB Ò ExoSAP-IT Ò PCR Product Cleanup following manufacturer protocol and sequenced by Sanger sequencing. Obtained DNA sequences were managed (aligned) with MEGA 6 software (Tamura et al., 2013 ) and compared to sequences in GenBank using BLAST algorithm. Genetically identified preys were added to the main database for further diet analyses.
In order to assess feeding habits, four indexes were calculated: (i) Index of Occurrence (%F), which corresponds to the percentage of full stomachs containing a particular prey category; (ii) Percentage by Number (%N), the percentage of each category of prey compared to the total number of prey consumed; (iii) Percentage by weight (%W), total weight of each food category expressed as the percentage of the total weight of all stomach contents. When more than one type of prey was found in a single stomach, and because it was impossible to discriminate one from each other, the total weight of the stomach content was divided by the total number of prey items (Castro & Guerra, 1990) ; and (iv) emptiness index (EMI), the number of empty stomachs compared with the total number of stomachs, expressed as a percentage.
Comparison between EMI in each size class was carried out using a Chi square test.
The relative importance of each item group was estimated using two different indexes: (i) Feeding Coefficient (Q = %N * %W) (Hureau, 1970) , considering main prey for Q [ 200, secondary for 20 \ Q \ 200 and occasional for Q \ 20 and (ii) Index of relative importance (IRI = (%N ? %W) * %F) (Pinkas et al., 1971 ). Pearson's correlation between both indexes was estimated.
Multinomial logistic regression (MLR) was used to analyse E. cirrhosa dietary regime. MLR is useful to predict the probability of category membership on a multinomial dependent variable based on multiple independent variables (Starkweather & Moske, 2011) . In the present case, the dependent variable was prey item, categorized into the five main zoological groups consumed. The variables ''Sex'', ''BW'', ''Maturity stage'', ''Season'' and ''Fishing ground'', as well as all possible interactions between them, were considered as explanatory variables. Preliminary assessment of multicollinearity was performed using the condition index of the tetrachoric matrix (Belsley, 2004) . Our sample fit the requirement of a minimum sample size of 10 cases per independent variable (Schwab, 2002) . A forward stepwise procedure was applied to select the variables in the model. To evaluate the global impact of the independent variables on the dependent one, i.e. the effect of introducing the independent variable in the model, a Likelihood Ratio Test (LRT) was used. In LRT, the Chi square parameter is the difference of Log likelihood-2 between the final and the reduced model, which is made by omitting an effect of the final model. The null hypothesis is that all the parameters of that effect are zero. To evaluate the impact of each category of independent variables on the dependent one, the Wald test was used. To avoid multicollinearity the category ''Crustacea'' was used as reference in the dependent variable. Specifically in MLR, the dependent variable is the logratio, i.e. the logarithm of the ratio between the probability of preying upon a particular prey category and the probability of eating crustaceans, which is the reference group. The relative direction and strength of each relative effect is given by the parameter b and, therefore, Exp(b) expresses the relative probability of preying a particular item. Furthermore, one particular category of each variable (e.g. NG within ''Fishing ground'') is selected as reference and the values of the parameters in the model (b) of the remaining categories (WG and WP) within that variable (''Fishing ground'') are referred to the selected one (NG in this case).
As shown in Table 1 , polychaetes were an uncommon prey, which would generate singularities in the hessian matrix and, consequently, this prey category was ruled out of the model.
The value of log likelihood-2 (deviation) indicates up to what point the model adjusts well to the information (smaller, better adjustment). The pseudo R 2 of McFadden, Cox and Snell and Nagelkerke were treated as measures of effect size, similar to how R 2 is treated in standard multiple regressions. Furthermore, Pearson and deviance goodness-of-fit tests were used as a comparison between observed and predicted values, under the null hypothesis of the equality of the considered values.
The statistical software SPSS 23.0 was used.
Results

Diet description
Of the 2335 stomachs examined, only 618 contained prey items. In 120 of them, these contents were mainly composed of semi-digested fleshy material, which were not visually identifiable. In the remaining 498 Table 1 shows the prey items visually and genetically identified as well as calculated indexes for each prey category. Of the 21 soft prey tissues molecularly analysed, only 15 provided successfully identification. Prey items detected by this technique were: 4 decapod crustaceans (Polybius henslowii, Goneplax rhomboides, Munida rugosa and Liocarcinus holsatus), the octopod Eledone cirrhosa and the chaetognath Sagitta enflata. Results of visual inspection were confirmed by molecular analysis in 71.2% of cases. The partial identification obtained by visual analysis was completed in 50% of the samples. In addition, molecular analysis provided new items in 21% of the samples. Molecular analyses rectified the visual identification of a single sample, which was initially classified as Galathea sp. and finally was found to be Munida rugosa.
Calculated values of different indexes for each prey category are summarized in Table 1 . The most important prey species by frequency of occurrence (F%) was the snapping shrimp Alpheus glaber, present in a 20.88% of the examined stomachs and comprising 19.82% of the identified items. This prey was follow by the bony fish Callionymus sp. (6.02%) and the crab Goneplax rhomboides (5.62%).
Across prey groups, F% of crustaceans was 88.15%. The F% for crustacean decapods was 53.6%. Teleost or bony fish appeared in 19.48% of the examined stomachs, and the most preyed upon Among them, two species of cephalopods were identified: Eledone cirrhosa (1%F) and Alloteuthis subulata (0.2% F). E. cirrhosa remains were found in five specimens (2 from NG and 3 from WG fishing grounds), with weights ranging from 159 to 673 g. Echinoderms were present in 7.23% of cases and, finally, the least abundant prey group was polychaetes, with 2.81% F. Dietary indexes calculated for each prey category are shown in Table 1 . Q and IRI indexes showed a strong linear correlation (r 2 = 0.99).
Dietary regime
The condition index of the tetrachoric matrix was used as an approach to assessing multicollinearity and was found to be 3.60, well below the limit of 10 suggested in the literature (Belsley, 2004) . Likelihood ratio test found significant differences between the final and null model (v 2 = 81.763; 27 d.f; P \ 0.001). Values for the different pseudo R 2 s were as follows: McFadden = 0.071, Cox and Snell = 0.107 and Nagelkerke = 0.134. Pearson and deviance goodness-of-fit tests did not allowed to refuse the null hypothesis of a proper fitting (P [ 0.05). Global effects likelihood ratio test (Table 2) indicates which variables significantly affect prey selection. According to this test, the probability of preying on a particular zoological group is significantly affected by the ''Fishing ground'' and the interaction between ''Season'' and ''Maturity stage''. The fact that this interaction resulted significant implies the noteworthy effect of both variables separately, although its effect acts in a different way depending on the value taken by the other. On the contrary, ''Sex'' and ''BW'' did not influence the diet of E. cirrhosa in Atlantic Iberian waters.
Parameter estimations of the final model are shown in Table 3 , which shows which concrete categories of each variable affect relative probability of feeding a particular prey category. The intercept parameters indicate how the variable behave in the basic situation, which is defined by the factors designated as reference (in this case ''Season'' = warm, ''Maturity stage'' = IV and ''Fishing ground'' = NG). Hence, the model predicts a significant relative variation in the probability of bony fish consumption with respect to the reference group (crustaceans) depending on the fishing ground, which specifically decreased southwards. Moreover, the model establishes a significant decrease in the relative contribution of bony fish in the diet of individuals in maturity stage II during the warm season. Dietary modelling also suggests that consumption of molluscs with respect to the reference Fig. 2 .
Discussion
DNA identification techniques can help identify decomposed tissues in the gut contents of cephalopods (Symondson, 2002) . Nevertheless, at present, very few papers have been published on this subject (Deagle et al., 2005; Roura et al., 2012) . Despite the limited number of successfully identified prey items by molecular techniques in the present paper, it is striking that the majority of prey identified by this technique were decapods, reinforcing the results obtained from visual analyses. On the other hand, it will have to be borne in mind possible misleading results. For instance, the genetically identified chaetognath Sagitta enflata was discarded as prey because it was considered a secondary prey species due to the ''Russian dolls'' effect, that is, the gut contents of an octopus also included the gut contents of a smaller predator it has ingested, and whose prey was molecularly detected. Our results show that crustaceans constitute the basis of the diet of E. cirrhosa in Atlantic Iberian waters, supporting the general dietary pattern obtained for this species in other studies (Sánchez, 1981; Ezzeddine et al., 2012) . This kind of prey was the main prey item present in the diet of E. cirrhosa from the Gulf of Lion, with a frequency of [50% in both sexes year round, although the species also feeds upon fish, gastropods, cephalopods, polychaetes and ophiuroids (Moriyasu, 1981) , though at lower frequencies. Accordingly, in confined experiments carried out in the Zoological Laboratory (Aberdeen, Scotland), the species feeds on a wide variety of crustaceans, from lobsters to hermit crabs, including Carcinus (Boyle, 1983) . However molluscs, when offered, were very rarely eaten in captivity (Boyle, 1983) , which agrees with the relative scarcity (6.43%) of this kind of prey found in the present study. The composition of the diet of E. cirrhosa described herein also shows clear similarities with its congeneric E. moschata from the Adriatic Sea, which preferentially feeds on crustaceans and fish (Sifner & Vrgoc, 2009) .
Previous studies on the distribution and abundance of crustaceans in the Galician shelf (González-Gurriarán & Olaso, 1987) have indicated that the most frequent items found in the stomachs of E. cirrhosa (A. glaber and G. rhomboides) actually show low abundances in the wild, with a merely occasional presence in the study area, while other species such as Munida spp. and P. henslowii exhibit a patchy distribution, being locally abundant. However, relative importance indexes obtained by P. henslowii were notable, while Munida spp. was present in the diet at very low frequencies. Although diet composition is, logically, a compromise between food preference and availability, as well as between the energy obtained and the vulnerability to be detected by a predator during foraging activity, the abovementioned facts suggest that, despite the wide variety of prey available, E. cirrhosa is not an entirely opportunistic hunter but rather a selective generalist, as noted by Anderson et al. (2008) for O. vulgaris in the Caribbean Sea.
The emptiness index (EMI) in this study showed a wide variability across months, which agrees with the results by Moriyasu (1981) , who also found significantly higher EMI in the warm season (53.43% in average) than in the cold one (39.67%), as found in this study. EMI decreased with BW in our specimens. This result, together with the higher EMI values attained during the cold season when mean size of the population is larger and individuals are close to the reproductive season (Regueira et al., 2013) , suggests that food intake in larger animals increases with maturation. This hypothesis seems to be supported by the fact that gonadal development mainly depends on the energy intake from food (Regueira et al., 2013) and also because one of the major effects given by the model was the maturity stage. Nevertheless, as no clear pattern was inferred from EMI monthly evolution, significantly higher values of EMI reached by larger animals could indicate that larger individuals caught in net tows were less prone to regurgitate food than smaller ones. On the other hand, because the duration of throws of trawlers in this zone lasted approximately 6 h, it could also be that the vacuity of stomachs might be due to the digestion of food. Nevertheless, given that E. cirrhosa needs 16 h to free its digestive tract at a temperature of 18°C (BoucherRodoni, 1975 ) and the water temperature at depths where the throws are carried out is approximately 12°C, this possibility does not appear to be a likely explanation. In any case, it is difficult to conduct dietary studies in the field as there are many variables that can introduce serious biases. Concerning dietary regime analysis, although our final model was significantly better than the null model, Pseudo R-squared values indicated a poor fit. However, these types of metrics do not represent the amount of variance in the outcome variable accounted for by the predictor variables. Higher values indicate better fit, but they should be interpreted with caution. If a model has a very low likelihood, then the log of the likelihood will have a larger magnitude than the log of a more likely model, as occurred in the present study. As with most Chi square-based tests however, it is prone to inflation as sample size increases. Here we behold that the final model significantly improves the null model (P \ 0.001), which indicates that our final model predicts significantly better, or more accurately, than the null model. In other words, when p value is less than the established cut-off (generally 0.05) a good fit is obtained (Starkweather & Moske, 2011) . Moreover, Pearson and Deviance goodness-of-fit tests, which compare observed and expected results, do not reject the null hypothesis and indicates a proper fitting.
Over the short life-span of cephalopods, a common pattern is for juveniles to prey on crustaceans and then switch to fish and other prey such as other cephalopods as they grow larger (e.g. Nixon, 1987; Castro & Guerra, 1990; Wangvoralak et al., 2011) . Univariate analyses performed by Sifner & Vrgoc (2009) stated several factors that are involved in dietary changes in E. moschata, such as the onset of sexual maturity and size. According to their findings, larger animals have a more diversified diet, suggesting an increase of prey range and/or a change in nutritional requirements. Conversely, our model indicates that BW does not have a significant effect on the probability of choosing a particular prey in E. cirrhosa, whereas the interaction of ''Season'' and ''Maturity stage'' significantly affects prey selection, in particular regarding mollusc ingestion. According to b parameters, mollusc ingestion attains higher proportion in mature animals. Since the vast majority of molluscs found in our samples were cephalopods, mainly E. cirrhosa, this result probably is largely referred to inter-cohort cannibalistic events. Dietary composition suggest that cannibalism is occasional in E. cirrhosa and, although it is unknown whether it takes place between animals of different sizes, observations in O. vulgaris (Hernández-Urcera et al., 2014) noted that prey/predator weight ratios range from 20 to 25% body weight. Our data indicate that cannibalistic episodes occurred in animals of various sizes during winter and early spring, both periods with an eventual abundance of juveniles (Regueira et al., 2014) , so the presence of small animals could trigger this behaviour, as has been argued in the congeneric E. moschata (Sifner & Vrgoc, 2009 ). Despite the negative results in multicollinearity test, ''Maturity stage'' and ''Season'' are closely related to BW (Regueira et al., 2013) , suggesting the underlying idea that this interaction comprises information concerning ontogenetic stage of the animals. Similarly, our final model indicates that fishing ground significantly affected dietary regime, particularly the consumption of bony fish. Additionally, possible differences in the diet of E. cirrhosa between different geographic regions and seasons, as found in the present paper, had not been examined until now but these are common patterns for many cephalopods species (Hatanaka, 1979; Hastie et al., 2009) . These dietary differences between regions may also be the result of a differential availability of different prey types among these areas. Thus, Fariña (1996) noted a significant decrease of fish biomass and a simultaneous rise of crustaceans with depth in the Galician continental shelf and upper slope. Nevertheless, available information about the life cycle of the species leads to a more complex scenario, since E. cirrhosa average size significantly increases with latitude in the studied area (Regueira et al., 2013) . On the other hand, a reproductive migration event to shallow waters is performed by this species during the warm season (Regueira et al., 2014) which could trigger an ontogenetic dietary change depending on maturation stage, as indicated by our model. In fact, fish contribution to Eledone sp. diet has been previously related to individual size of the octopuses (Sifner & Vrgoc, 2009; Ezzedine et al., 2012) , since because of its high mobility, it constitutes a harder prey to catch than crustaceans. Hence, the variable ''Fishing ground'' in our model would account for geographic variability in the development of the animals as well as prey availability.
MLR is a powerful and useful tool for this type of study. Leite et al. (2009) succeeded in using this type of statistical analysis to study the influence of several factors on the feeding behaviour of O. insularis. Nevertheless, judging by their results, they limited themselves to presenting the first part of the regression, which measures the main effects (the impact of the independent variables on the dependent variable in a global view) without indicating which category it specifically affects. In our case, however, we attempted to bring biological sense to the values of b (Table 3) , which indicate the relative (to the reference group) direction and intensity of the effect of every effect of each independent variable.
